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REVERSIBLE RATCHET WRENCH WITH HIGH TORSION 

BACKGROUND OF THE INVENTION 

Cross Reference to Related Application 
[001] The present application claims the benefit of U.S. Patent Application No. 09/885,034, 

filed June 21, 2001, the entire disclosure of which is incorporated by reference herein. 

Field of the Invention 

[002] The present invention relates to a reversible ratchet wrench, and more particularly to a 

reversible ratchet wrench with a high torsion. 

Description of the Related Art 
[003] A conventional reversible ratchet wrench 80 in accordance with the prior art shown in 

FIG. 12 comprises a handle 81 having an enlarged driving head 82 defining a driving chamber 
83 and a retaining recess 84 connecting to the driving chamber 83, a driving member 86 
secured in the driving chamber 83, a direction change device "B" including a retaining member 
21 pivotally mounted on a pivot axle 20 and including a tooth-shaped retaining portion 210 
meshing with the driving member 86, a pressing device "C" including a pressing member 23 
urged on the positioning protrusion 211 of the retaining member 21, and a spring 24 biased 
between the pressing member 23 and the handle 81 . 

[004] However, the conventional reversible ratchet wrench in accordance with the prior art 

has the following disadvantages. 

[005] The retaining member 21 is engaged with the driving member 86 so that the force 

exerted on the retaining member 21 is directly transmitted to the pivot axle 20. Therefore, 
when the driving member 86 is used to drive and operate a workpiece, the force is entirely 
concentrated on the pivot axle 20 so that the pivot axle 20 is easily worn out, thereby 
shortening the lifetime of the ratchet wrench. 



[006] The locking force exerted by the retaining member 21 on the driving member 86 is 

supplied by the pivot axle which can only afford a limited locking force so that when the 
driving member 86 is used to drive a large workpiece, the retaining member 21 cannot 
efficiently lock and retain the driving member 86 so that the driving member 86 easily slips on 
the retaining member 21, thereby causing the ratchet wrench inoperative. 

[007] When the user wishes to change the driving direction of the ratchet wrench, the 

retaining member 21 is rotated about the pivot axle 20 to move the positioning protrusion 211 
which then presses the pressing member 23 inward so that the positioning protrusion 211 can 
be moved to and located on the other side of the pressing member 23. In such a manner, the 
positioning protrusion 211 is frequently engaged with the pressing member 23, thereby greatly 
increasing the friction therebetween so that the positioning protrusion 211 is easily worn out 
during long-term utilization. 

SUMMARY OF THE INVENTION 
[008] In accordance with an embodiment of the present invention, there is provided a 

reversible ratchet wrench comprising: a handle having an enlarged driving head defining a 
driving chamber therein, a receiving chamber defined in the handle and located adjacent to the 
driving chamber, a retaining recess defined in a side wall of the driving chamber and 
connecting to the receiving chamber; a driving member secured in the driving chamber and 
having an outer wall provided with a plurality of tooth-shaped first retaining portions; and a 
direction control device mounted on the handle. 

[009] The direction control device includes: a direction control member rotatably mounted in 

the receiving chamber; a retaining member pivotally mounted in the retaining recess and 
having a first side provided with a plurality of tooth-shaped second retaining portions meshing 
with the plurality of tooth-shaped first retaining portions; a pressing member mounted between 
the receiving chamber and the retaining recess, the pressing member being secured on the 
direction control member to rotate therewith and slidably rested on a second side of the 
retaining member for pivoting the retaining member; and an elastic member mounted between 
the direction control member and the pressing member for urging the pressing member on the 
second side of the retaining member. 
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[0010] In accordance with another embodiment of the present invention, each of the second 

retaining portions of the retaining member has two sides each formed with a convex arcuate 
edge and a mediate section located between the two sides and formed with a locking edge. 

[0011] Further benefits and advantages of the present invention will become apparent after a 

careful reading of the detailed description with appropriate reference to the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] FIG. 1 is an exploded perspective view of a reversible ratchet wrench in accordance 

with the present invention; 

[0013] FIG. 2 is a top plan cross-sectional assembly view of the reversible ratchet wrench as 

shown in FIG. 1; 

[0014] FIG. 3 is a front plan cross-sectional assembly view of the reversible ratchet wrench as 

shown in FIG. 1; 

[0015] FIG. 4 is a perspective assembly view of the reversible ratchet wrench as shown in 

FIG. 1; 

[0016] FIG. 5 is an operational view of the reversible ratchet wrench as shown in FIG. 2 in 

use; 

[0017] FIG. 6 is a partially cut-away enlarged view of the reversible ratchet wrench as shown 

in FIG. 5; 

[0018] FIG. 7 is an operational view of the reversible ratchet wrench as shown in FIG. 2; 

[0019] FIG. 8 is an operational view of the reversible ratchet wrench as shown in FIG. 7 in 

use; 

[0020] FIG. 9 is an exploded perspective view of a reversible ratchet wrench in accordance 

with another embodiment of the present invention; 

[0021] FIG. 10 is a front plan cross-sectional assembly view of the reversible ratchet wrench 

as shown in FIG. 9; 
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[0022] FIG. 11 is an exploded perspective view of a retaining member of the reversible ratchet 

wrench as shown in FIG. 9; and 

[0023] FIG. 12 is a top plan cross-sectional view of a conventional reversible ratchet wrench in 

accordance with the prior art. 

DETAILED DESCRIPTION OF THE INVENTION 
[0024] Referring to the drawings and initially to FIGS. 1-4, a reversible ratchet wrench 10 in 

accordance with the present invention comprises a handle 11 having an enlarged driving head 
12 defining a driving chamber 13 therein, an opened receiving chamber 15 defined in the 
handle 11 and located adjacent to the driving chamber 13, a retaining recess 14 defined in a 
side wall of the driving chamber 13 and connecting to the opened receiving chamber 15, a 
driving member 30 secured in the driving chamber 13 and having an inner wall defining a 
plurality of driving grooves 31 and an outer wall provided with a plurality of tooth-shaped first 
retaining portions 32, and a C-shaped snap ring 130 mounted in the driving chamber 13 and 
urged on the top of the driving member 30 for securing the driving member 30 in the driving 
chamber 13. 

[0025] The retaining recess 14 is inclined with the receiving chamber 15, and the included 

angle defined between the retaining recess 14 and the receiving chamber 15 is ranged between 
60.degree. to 80.degree. 

[0026] A direction control device "A" is mounted on the handle 11 and includes a direction 

control member 40 rotatably mounted in the receiving chamber 15, a retaining member 70 
pivotally mounted in the retaining recess 14 and having a first side provided with a plurality of 
tooth-shaped second retaining portions 72 meshing with the plurality of tooth-shaped first 
retaining portions 32, a pressing member 60 mounted between the receiving chamber 15 and 
the retaining recess 14, and an elastic member 50 mounted between the direction control 
member 40 and the pressing member 60 for urging the pressing member 60 on a second side of 
the retaining member 70. 

[0027] The direction control member 40 includes a body 42 rotatably mounted in the receiving 

chamber 15, and a driving knob 41 secured on the body 42 and extending outward from the 
receiving chamber 15 for rotating the body 42. The body 42 of the direction control member 
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40 defines a first receiving recess 420 for receiving the pressing member 60 therein, and the 
pressing member 60 defines a second receiving recess 61 for receiving the elastic member 50 
which is biased between the wall of the first receiving recess 420 and the wall of the second 
receiving recess 61. 

[0028] The pressing member 60 is movably secured on the direction control member 40 to 

rotate therewith and is slidably rested on the second side of the retaining member 70 for 
pivoting the retaining member 70. 

[0029] The pressing member 60 includes an arcuate pressing head 62, and the second side of 

the retaining member 70 defines an arcuate pressing recess 71 for receiving the pressing head 
62 of the pressing member 60. The pressing recess 71 of the retaining member 70 has a 
mediate portion provided with a flat slide face 710 for allowing movement of the pressing head 
62 of the pressing member 60, and two ends each provided with a limit edge 711 for limiting 
movement of the pressing head 62 of the pressing member 60. 

[0030] The first side of the retaining member 70 has a mediate portion provided with an 

arcuate support portion 73 located between the second retaining portions 72. The pressing 
recess 71 of the retaining member 70 has a width greater than that of the support portion 73 of 
the retaining member 70 so that when the pressing head 62 of the pressing member 60 is 
moved in the pressing recess 71 of the retaining member 70, the retaining member 70 can be 
actually pivoted about the support portion 73. 

[0031] The retaining member 70 has two ends each formed with an arcuate surface 700 

detachably urged on an arcuate retaining wall 140 of the retaining recess 14 as shown in FIG. 
6. 

[0032] In operation, referring to FIGS. 1-6, when the driving knob 41 of the direction control 

member 40 is disposed at the position as shown in FIG. 2, the pressing head 62 of the pressing 
member 60 is rested on the slide face 710 of pressing recess 71 of the retaining member 70 
whereby the support portion 73 of the retaining member 70 is pushed to abut the outer wall of 
the driving member 30 so that the tooth-shaped second retaining portions 72 at the two ends of 
the retaining member 70 are slightly detached from the tooth-shaped first retaining portions 32 
of the driving member 30. 
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[0033] When the driving knob 41 of the direction control member 40 is moved from the 

position as shown in FIG. 2 to the position as shown in FIG. 5, the pressing head 62 of the 
pressing member 60 is rotated with the body 42 of the direction control member 40 to move in 
the pressing recess 71 from the slide face 710 to the limit edge 711 at one end of the pressing 
recess 71 to press the limit edge 711 of the retaining member 70 toward the driving member 
30, thereby pivoting the retaining member 70 about the support portion 73 so that the tooth- 
shaped second retaining portions 72 at one end of the retaining member 70 are engaged with 
the tooth-shaped first retaining portions 32 of the driving member 30. 

[0034] In such a manner, when the handle 11 of the ratchet wrench 10 is rotated in the 

clockwise direction of FIG. 5, the arcuate surface 700 of the retaining member 70 is received 
and pressed between the retaining wall 140 of the retaining recess 14 and the outer wall of the 
driving member 30 so that the arcuate surface 700 of the retaining member 70, the retaining 
wall 140 of the retaining recess 14, and the outer wall of the driving member 30 co-operate 
with each other to form a tight fit engagement as shown in FIGS. 5 and 6, thereby constructing 
a rigid driving ratchet wrench structure which conforms to the requirement of a high torsion so 
that the driving member 30 can be synchronously rotated with the handle 11 to provide a high 
torsion for rotating a workpiece (not shown) in the clockwise direction. 

[0035] Alternatively, referring to FIGS. 7 and 8, when the user wishes to change the driving 

direction of the ratchet wrench, the driving knob 41 of the direction control member 40 is 
moved from the position as shown in FIG. 7 to the position as shown in FIG. 8, so that the 
pressing head 62 of the pressing member 60 is rotated with the body 42 of the direction control 
member 40 to move in the pressing recess 71 from the slide face 710 to the limit edge 711 at 
the other end of the pressing recess 71 to press the limit edge 711 of the retaining member 70 
toward the driving member 30, thereby pivoting the retaining member 70 about the support 
portion 73 so that the tooth-shaped second retaining portions 72 at the other end of the 
retaining member 70 are engaged with the tooth-shaped first retaining portions 32 of the 
driving member 30. 

[0036] In such a manner, when the handle 11 of the ratchet wrench 10 is rotated in the 

counterclockwise direction of FIG. 8, the arcuate surface 700 of the retaining member 70 is 
received and pressed between the retaining wall 140 of the retaining recess 14 and the outer 
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wall of the driving member 30 so that the arcuate surface 700 of the retaining member 70, the 
retaining wall 140 of the retaining recess 14, and the outer wall of the driving member 30 co- 
operate with each other to form a tight fit engagement as shown in FIG. 8, thereby 
constructing a rigid driving ratchet wrench structure which conforms to the requirement of a 
high torsion so that the driving member 30 can be synchronously rotated with the handle 1 1 to 
provide a high torsion for rotating the workpiece (not shown) in the counterclockwise 
direction. 

[0037] Accordingly, the reversible ratchet wrench 10 in accordance with the present invention 

has the following advantages. 

[0038] The retaining member 70 is rigidly engaged with the driving member 30 by means of 

multiple tooth-shaped second retaining portions 72 meshing with the multiple tooth-shaped first 
retaining portions 32, while the retaining member 70 is engaged with the retaining wall 140 of 
the retaining recess 14 by a large contact area so that the force is evenly distributed so as to 
increase the tolerance of the relative structural strength, thereby reducing the damage of the 
ratchet wrench structure, and thereby increasing the lifetime of the ratchet wrench structure. 

[0039] The retaining member 70 is engaged with the retaining wall 140 of the retaining recess 

14 by a large contact area, thereby increasing the tolerance to the torsion of the ratchet wrench 
structure so as to form a ratchet wrench structure with a high torsion. 

[0040] The pressing head 62 of the pressing member 60 is smoothly moved on the slide face 

710 of the pressing recess 71 of the retaining member 70 so that the friction between the 
pressing head 62 and the slide face 710 is reduced to the minimum, thereby preventing the 
ratchet wrench structure from being worn out during long-term utilization, and thereby 
assuring the integrity of the ratchet wrench structure. 

[0041] Referring to FIGS. 9-11, in accordance with another embodiment of the present 

invention, each of the second retaining portions 72 of the retaining member 70 has two sides 
each formed with a convex arcuate edge 721, and a mediate section located between the two 
sides and formed with a locking edge 720. In addition, each of the second retaining portions 72 
of the retaining member 70 has a convex arcuate shape. 
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[0042] Preferably, the second retaining portions 72 of the retaining member 70 are arranged in 

a stepwise manner, and are arranged to form a concave arcuate shape. Preferably, the locking 
edge 720 of each of the second retaining portions 72 of the retaining member 70 has a flat 
plane shape. 

[0043] Accordingly, by such an arrangement, the present invention has the following 

advantages. 

[0044] Each of the second retaining portions 72 of the retaining member 70 has two sides each 

formed with a convex arcuate edge 721, and a flat-shaped locking edge 720 located between 
the two convex arcuate edges 721. In such a mariner, during pivotal movement of the retaining 
member 70, each of the first retaining portions 32 of the driving member 30 may be quickly 
and smoothly received into and engaged with the respective second retaining portion 72 of the 
retaining member 70, and located between the two convex arcuate edges 721 of the respective 
second retaining portion 72 of the retaining member 70, thereby facilitating the first retaining 
portions 32 of the driving member 30 engaging with the second retaining portions 72 of the 
retaining member 70, and thereby efficiently preventing occurrence of an interference fit 
between the first retaining portions 32 of the driving member 30 and the second retaining 
portions 72 of the retaining member 70. 

[0045] Each of the first retaining portions 32 of the driving member 30 is retained by the two 

convex arcuate edges 721 and the flat-shaped locking edge 720, so that each of the first 
retaining portions 32 of the driving member 30 may be rigidly and stably engaged with the 
respective second retaining portion 72 of the retaining member 70, thereby enhancing the 
operation efficiency of the driving member 30 for driving the workpiece. 

[0046] Although the invention has been explained in relation to its preferred embodiment as 

mentioned above, it is to be understood that many other possible modifications and variations 
can be made without departing from the scope of the present invention. It is, therefore, 
contemplated that the appended claims will cover such modifications and variations that fall 
within the true scope of the invention. 
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